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the snow cover was extensive, instead of approaching tropical values, as they often do, when the snow is all gone. The winter cooling would be owing, mainly, to frigid winds from the ice covered seas, instead of, as formerly, milder breezes from open water, and the greater extent of the snow field. Thus, during both winter and summer, the horizontal temperature gradient, and with it the pressure gradient, would be increased, and, therefore, also the storminess and precipitation. A cooler period would thus be begun, possibly even an ice age, if the land area was unusually high and extensive and the warmer ocean currents restricted to middle and lower latitudes; to last, perhaps, until, by erosion of the continents and the opening of the ocean lanes, the world was, again, well on the way toward its normal state of equable temperatures and mild climates.
Unfortunately it is not possible to make quantitative calculations in accordance with the above assumptions. It would not be extravagant, however, to assume enough dust in the stratosphere for several consecutive years to lower the average temperature of the earth at least 5° C. And this, if the other conditions—height and extent of land areas, and condition of oceanic circulation—were already favorable might be sufficient to abruptly start a long, and marked, climatic change. It is not claimed that the cold periods were thus caused, but it is insisted that at least some of them might have been. Those, if any, so caused must have begun abruptly and eventually disappeared gradually. Perhaps the geologist can tell us something of the speed of the onset, and rate of the decline, of one or more of the past cold periods.
CHRONOLOGICAL RELATION OF GEOLOGICAL EVENTS
It is rarely possible to state in terms of years, even approximately, when any prehistoric geological event occurred or, similarly, to measure its duration, but it is possible, in large measure, accurately to decipher the order of their occurrence and to learn their chronological relations to each other.
Our present knowledge of geological chronology has been summarized by several geologists—Schuchert in his " Climates of Geologic Time,"1 for instance—all of whom, though differing in details, have much in common. In the course of his summary Schuchert2 says:
The data at hand show that the earth since the beginning of geologic history has periodically undergone more or less widespread glaciation, and that the cold climates have been of short geologic duration. So far as known, there were seven periods of decided temperature changes, and of these at least four were glacial climates. The greatest intensity of these reduced temperatures varied between
1 Carnegie Institution of Washington, Publication 192, p. 285, 1914. -Loc. cit., p. 286.

